A phenomenon is described whereby iodine was shown to be adsorbed from aqueous standards by precipitated protein, to be subsequently 'leached-off' this protein by the first serum sample. The excessive protein precipitation was thought to be due to the water as supplied by a mixed-bed automatic deioniser.
A phenomenon is described whereby iodine was shown to be adsorbed from aqueous standards by precipitated protein, to be subsequently 'leached-off' this protein by the first serum sample. The excessive protein precipitation was thought to be due to the water as supplied by a mixed-bed automatic deioniser.
A simple method for detecting this phenomenon is to follow the range of aqueous standards with three identical serum samples. It is probable that the sensitivity of the standard curve is diminished due to the phenomenon described if the first of the replicate samples has a peak height greater than the subsequent samples.
Several agents are known to cause contamination in the determination of protein bound iodine (PBI) in serum (Searcy, 1969) . The contaminants are usually present in the serum sample as iodinecontaining compounds which have been administered to the patient. There is a considerable variety of iodine-containing compounds including radioopaque material used in radiological examination, drugs and patent medicines, and if the serum sample is contaminated in this manner, the PBI determination is of no value. In our laboratory we have noticed an increasing incidence of elevated PBI results. In some instances, up to 7 % of the results in anyone week have been in excess of 14 /Lg/IOO ml and classified as being contributable to contamination.
Concern over decreasing sensitivity in our automated PBI method (Technicon N-56 methodology: Riley and Gochman, 1964) stimulated an investigation of the factors affecting sensitivity and our studies have illustrated a further highly significant cause of erroneous results. This cause is contamination of the AutoAnalyzer manifold by iodine present in the aqueous standards used to calibrate the instrument before each batch of analyses. This 'within method' contamination results in decreased sensitivity and is caused by adsorption of iodine from the aqueous standards on to residual protein which is itself contaminating the first glass mixing coil of the manifold. This adsorption from the standards reduces the amount of iodine proceeding to the post-digestion colour reaction and hence gives. erroneously low peak heights on the chart recorder. Subsequent passage of serum through the offending coil quickly leaches off the iodine from the contaminant protein so that the early peaks are falsely elevated.
Materials
Technicon PBl AutoAnalyzer. Sulphuric acid: Fisons Analar grade. Water: High quality deionised water as supplied by an ELGA Automated Mixed Bed Deioniser type EA4.
Method
The Technicon AutoAnalyzer Methodology N-56 for PBI.
Our practice was formerly to run a series of potassium iodate standards covering the range 2.5-20.0 /Lg/lOO/ml, followed immediately by a further 2.5 /Lg/l00 ml standard to guard against any 'carry-over'. The aqueous standards were then followed by three pooled sera which preceded the first sample. Every tenth cup was filled initially with an aqueous drift standard which was replaced by pooled sera at a later date, when the phenomenon described below was first recognised.
Observations
When the manifold and glassware were new, the peak heights of the three pooled sera were identical and the sensitivity of the method was very good (Fig. 1) . However, over a short period of time, the sensitivity of the standard curve was gradually reduced: at the same time an increasing peak height for the first, and later the second pooled sera was observed (Fig. 2) . It was found that the sensitivity of the standards could be restored by preceding the normal range of standards by one or two cups containing a 20 /Lg/lOO ml standard; the pooled 79 FiR. I.-Normal Au.toADalyzer trace showing a range of iodfae standards (,.gJlOO ml) followed by three samples of pooled sera.
FIx. 2.-Abnormal AutoADalyzer trace showing decreased seasidvity of the iodiDe staadanls IUId 'Ieaching-olf' of iodiDe as shown by the tint IUId second peaks of three ideadcallilllllpies of pooled seI'II. sera however still showed the increased peak height. This phenomenon was thought to be due to adsorption of iodine somewhere in the first manifold which was subsequently being leached off by the pooled sera. As it is well known that iodine has great affinity for protein (Wilding, 1965) and the amino-acid tyrosine in particular (Taurog et al., 1955) , it was thought that protein somewhere in the manifold was acting as the adsorbent. Upon close scrutiny it was found that protein was, in fact, being precipitated quite heavily in the half-size single mixing coil in which the sample is diluted in an air segmented stream of water containing Brij-35. After the coil had been thoroughly cleaned, using a mixture of 20 volumes of concentrated sulphuric acid to one volume of the digestion mixture, the standard curve sensitivity was restored and the leaching phenomenon as shown by the increased peak heights for the pooled sera was eliminated.
It was thought that the deionised water as supplied by an automatic plant may be the cause of this phenomenon which had not been recognised when using glass distilled water. The water as supplied by the plant had a conductivity of less than 100 p.S/m and was pH 5.8--6.0. The resins used in this mixedbed deioniser are: cation exchanger-Amberlite IR-120; anion exchanger-Amberlite IRA-900.
Subsequently, the phenomenon has recurred at regular intervals and to overcome this, we have now established a routine of washing the half-size mixing coil every other day in Sulphuric Acid-Digestion Mixture, and this has eliminated any further recurrence of the problem.
